Selective and persistent upregulation of mdr1b mRNA and P-glycoprotein in the parahippocampal cortex of chronic epileptic rats.
There is recent evidence that increased expression of multidrug transporters, such as P-glycoprotein (P-gp), may lead to reduced antiepileptic drug (AED) concentrations in the brain, shortly after status epilepticus (SE), thereby suggesting a possible mechanism for drug-resistance. To get insights on whether increased P-gp expression is a consequence of the initial insult, or evolves more gradually as a result of recurrent spontaneous seizures, we used a rat model of temporal lobe epilepsy in which spontaneous seizures develop after an electrically induced SE. We investigated the temporal and region-specific expression of two isoforms of the multidrug resistance gene (mdr1a and mdr1b, both encoding for P-gp) in two regions within the temporal lobe (the dentate gyrus (DG) and the parahippocampal cortex (PHC)). Using real-time PCR, we found that the mdr1b isoform was increased in the temporal lobe, 1 week after SE; however, this increase was reversible in dentate gyrus while it persisted in the parahippocampal cortex of chronic epileptic rats. Mdr1b upregulation was related to the occurrence of spontaneous seizures, since this isoform was unchanged in rats that were stimulated, but that did not develop SE (non-SE). The mdr1a isoform was transiently upregulated in the dentate gyrus. P-gp immunostaining was enhanced in endothelial and glia-like cells, 1 week after SE. In chronic epileptic rats, the number of strongly P-gp positive glia-like cells was much lower than 1 week after SE, and it was mainly present in the most ventral part of the temporal lobe. These cells were in close apposition to strongly stained blood vessels. These findings show that both mdr1a and mdr1b are induced by SE, although the increase in mdr1b isoform was more persistent. More importantly, increased P-gp expression is still present in chronic epileptic rats.